Structure and function of an early divergent form of laminin in hydra: a structurally conserved ECM component that is essential for epithelial morphogenesis.
As a major component of the extracellular matrix (ECM), laminin has been found in many vertebrate and invertebrate organisms. Its molecular structure is very similar across species lines and its biological function in the ECM has been extensively studied. In an effort to study ECM structure and function in hydra, we have cloned a partial hydra laminin alpha chain and the full-length hydra laminin beta chain using ECM-enriched cDNA libraries. Analysis of deduced amino acid sequences indicated that both polypeptides have high sequence similarity to a number of invertebrate and vertebrate laminin alpha and beta subunits. Rotary shadow analysis of isolated hydra laminin indicates it has a heterotrimeric organization that is characteristic of vertebrate laminins. A putative integrin-class protein was also identified using a cell-binding peptide sequence from the laminin beta chain as an affinity probe, indicating that integrins are possible cell surface receptors in hydra. In agreement with previous results for the hydra laminin beta chain, in situ hybridization experiments revealed that hydra laminin alpha chain mRNA is restricted to endodermal cells. As with a number of other hydra ECM components, higher levels of laminin alpha chain mRNA are localized to regions where cell migration and differentiation are actively undertaken such as the base of tentacles, the peduncle region, buds, regenerating tentacles, and at the head end during regeneration. The role of laminin in morphogenesis was studied using an antisense approach and the results indicated that translation of the laminin alpha chain is required for head regeneration.